Effects of changes in osmolarity on isolated human airways.
The effects of hypo- and hyperosmolarity on the function of isolated human airways were studied. Changes in osmolarity induced an increasing bronchoconstriction that was proportional to the magnitude of the change in osmolarity. Hypertonicity-induced airway narrowing resulted when buffer was made hypertonic with sodium chloride or mannitol but not with urea. The airways showed no tachyphylaxis to repetitive exposure to hypo- and hypertonic buffer of 200 and 600 mosM, respectively. The bronchoconstriction was not secondary to stimulation of H1 or leukotriene C4/D4 receptors or the release of prostaglandins in the preparation. The bronchoconstriction in hypotonic buffer was totally dependent on extracellular calcium, whereas in hypertonic buffer the bronchoconstriction seemed partially dependent on intracellular calcium release. Isoprenaline prevented the bronchoconstriction in hyper- or hypotonic buffer of 450 and 250 mosM but not in buffer of 600 and 150 mosM. It is concluded that hypo- and hypertonic buffers lead to bronchoconstriction via different mechanisms, which relate to influx of extracellular calcium in hyposmolar buffer and probably to release of calcium from intracellular stores in hypertonic buffer. In strongly hypertonic buffer, part of the bronchoconstriction may be due to osmotic shrinkage. The relevance of our data for the mechanism of bronchoconstriction after inhalation of hypo- or hypertonic saline depends on whether changes in osmolarity around the airway smooth muscle occur in asthmatics but not in normal subjects, and this has not yet been established.